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PROBLEM STATEMENT Problem Statement
Burke Corporation is one of the largest companies in Nevada, Iowa and they make processed foods specifically pizza topping. Burke also uses 25% of the city's fresh water supply. The company spends 875,000 dollars each year and uses 65,385,000 gallons of water. Burke wants to reduce these costs and in turn be more environmentally friendly. One of the bigger issues noticed is that to heat up one of their pipes they are running hot water over it. This wastes water and also creates a slip and fall hazard.
Business Case Statement
A. Burke Corporation uses 25% of the City of Nevada's fresh water every year for the process of food application.
B. The problem is not very extensive in terms of safety, but however, the water consumption is too high.
C. The problems we are dealing with specifically occur in the heating of the pipe that passes processed food and then water running through the heat exchangers for the ovens.
Department of Agricultural and Biosystems Engineering (ABE)
TSM 416 Technology Capstone Project D. Water reduction is always a good area to reduce costs and also being more environmentally friendly. When Burke Corporation uses less fresh water that water can be redistributed to other parts of the city that also might need it.
E. This problem is important to address to Burke Corporation and the city of Nevada because of the total amount of water being used by the one company.
GOAL STATEMENT
• Main Objective(s) and Specific Objectives The main objective is to reduce water usage in the target area. The primary focus is to reduce or eliminate the water usage that is being directed over the four-inch sanitary pipe during the production of high viscosity product such as beef. Hoff, 2018) to gather more information regarding the heat transfer of flowing water and a heating wrapped blanket.
Data collection:
o The data necessary to complete this project includes: product throughput (lbs/hr), temperature of meat pump delivery piping, temperature of meat emulsion, flow rate of hot water on 4" sanitary pipe, flow rate of water in oven floor coolers, cost of water, cost of electricity, and cost of natural gas. This data will either be gathered from our client contacts, or we will set up a way to collect the data ourselves. o Skills:
o To understand and develop a solution, we will have to use our problem-solving skills specifically regarding heat transfer and quality improvement. While there is not a core technology course focusing on heat transfer, such as thermodynamics, we have gained some fundamentals of heat and energy transfer through classes such as Chemistry, Physics, Fundamentals of Technology, and Fluid Power. Recalling the content covered throughout those classes, along with further research, we will be able to develop an understanding of the problem. When it comes to analyzing the current process and being able to justify our solution, we will be able to use our statistics and quality skills covered in coursework. Other courses that may potentially come useful for this project include Electricity, Lean Manufacturing, and AutoCAD/Inventor. o Solutions:
o The proposed solution was developed by initially brainstorming a few ideas and gaining crucial client feedback from a meeting at the beginning of the semester. We learned from the meeting that the heating blanket was something our client had looked into in the past and is something we could pursue as a potential option. The solutions we came up with were not to be implemented but rather evaluated by our client. The industrial heating blanket was successful in the original project scope of reducing water and being within a three year payback period but wasn't meeting our client's standards in terms of actually working. So we were then instructed to revise our solution and look more into a closed loop water heating system. o Organization:
o Our team will be meeting at least once a week. We will be sending out emails to our client weekly for communication purposes o Every week we have to submit a weekly report which outlines the duties for each member of the team o Define Project, Solution Development, Solution Design, Standard Operating / Installation Procedures o Open communication is our biggest thing. This might be our project but this is not our company and in the end, this is whatever is for the company's best interests. o We dealt with setbacks with our project by openly moving forward with whatever our client that was best.
B. Results/Deliverables o The main deliverables of this project are as follows:
▪ Maximum product throughput before and after (capacity increase if any) ▪ Estimated annual maintenance cost for the solution ▪ Annual savings with the solution(s) ▪ Sustainability analysis of the solution ▪ Durability ▪ Cleanability ▪ Ergonomic efficiency Our key recommendations for implementing a solution based on our decision matrix, heat transfer calculations, and client feedback would be to implement a solution similar to the double walled pipe they have set up already. It reduces water and has been proven to work. One of the main concerns with the heating jacket was that it would not transfer enough heat through the pipe to help product flow efficiently based on the power consumption information provided by our contact at PowerBlanket (see Appendix for heat transfer). Our project was not completed as planned, but we have gathered valuable information for the next team to continue on with.
Follow up steps include gathering as much data as possible as the current double walled system. It could basically be recreated. As far as developing this current solution into something more efficient we would recommend looking into a way to recycle the water as opposed to having it go through the drain.
BROADER OPPORTUNITY STATEMENT
This project appeals to the public because of the amount of water that can be saved and used for other things in the city such as hospitals or homeless shelters. Our project helps serve the community by saving the environment, improving energy efficiency and improving quality of life. Many companies are experiencing the same problems in terms of using too much fresh water. Our solutions could potentially help other companies reduce water as well. Any industry that uses fresh water, even more specifically for food application. Companies are willing to spend great amounts in order to reduce their water consumption. This is an investment that will save the company money and also look good publicly for their image.
PROJECT SCOPE
A. Hot water is used to heat 4" sanitary pipe. B. Recycle water for other uses before it gets passed into waste. C. Ending of project scope is subject to change as the process moves forward considering how many options there are for reducing water in a large facility like Burke. 
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